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ABSTRACT 
Seasonal changes in insecticide resistance in the cotton bollworm. Helimverpa 
arrnigera (Hilbner) were monitored at six widely spaced locations in lndia during 
1993194 usina a discrimlnatina dose bioassay technique. lnsecticide I synergist 
combinations- were used to elucidate resisknce mechanisms. The status- of 
resistance to pyrethroids. endosulfan and omanophosphates is described and 
correlated with iocal farmer insecticide use slrategies.in the different regions and the 
role of migration in the spread of resistance beyond high input farming areas. 
INTRODUCTION 
Severe pyrethroid resistance in the cotton bollworm. Helimverpa m i g e r a  (HObner) was first 
recorded from cotton in eastem Andhra Pradesh, lndia in 1987 (Dhingra e l  el., 1988; McCaffery et 
a/., 1989). Associated with high population pressure, field control failures and a marked decline in lint 
yields (from 430 to 170 kgha) resulted. More recently. bioassay of field collected material using 
discriminating doses of synthetic pyrethroids (SPs), organophosphates (OPs) and endosulfan, and 
various synergist combinations at monitoring centres established at six locations in lndia has enabled 
its spread, and local changes in resistance intensity and their mechanisms to be followed closely for 
the first time (Armes et a/., in press). Correlation of resistance with records of local insecticide use 
patterns has generated much useful information relevant to the development of management 
strategies, some of which are currently being tested. 
MATERIALS AND METHODS 
Insecticide resistance monitoring laboratories have been established in six widely spaced pulse 
and cotton growing locations in India, viz.: Andhra Pradesh Agricultural University (APAU), Guntur; 
Central Institute for Cotton Research (CICR), laboratories at Coimbatore. Nagpur and Sirsa; 
International Crops Research lnstitute for the Semi-Arid Tropics (ICRISAT), Hyderabad; Tamil Nadu 
Agricultural University (TNAU) campuses at Coimbatore and Madurai, (Fig, 1). 
H. armigera eggs were collected from host plants in farmers' fields over as much of the 
1993194 cropping season as possible at the six locations. Typically the range of major host plants 
sampled over the season comprised: wild host plants. tomato, sorghum. cotton, sunflower. 
pigeonpea, chickpea and groundnut. Several thousand eggs were collected weekly from each region 
and transferred individually to 7.5ml cells of 12-well tissue culture plates containing a chickpea 
artificial diet. Once the larvae reached the 30-40 mg weight range they were randomly assigned to 8 
discriminating dose screens viz.: cypermethrin 0.1 pglpl, fenvalerate 0.2 pglpl, endosulfan 10.0 pglpl, 
quinalphos 0.75 pglpl (approximations lo LDgg values for homozygous insecticide susceptible H. 
ermigera strains); cypermethrin 1.0 pglpl (introduced as a "twin" discriminating dose because of the 
high survival at the 0.1 pglpl dose), cypermethrin 0.1 pg + piperonyl butoxide (Pbo) 50 pglpl (to 
determine the extent of Pbo suppressible pyrethroid resistance) and at the Central region only, 
cypermethrin 0.1 pg + profenofos 0.1 pglpl (to determine the extent of profenofos suppressible 





